The effect of dietary carbohydrate on the rise in plasma glutamate concentrations following oral glutamate ingestion in rats.
Plasma glutamate concentrations were examined in male rats following oral intubation of monosodium L-glutamic acid (MSG, 250 mg/kg) soon after ingesting one of several meals differing in carbohydrate content. Intubation of MSG alone produced a 4-fold rise in plasma glutamate that peaked at 15 min, and returned to baseline by 60 min. Red blood cell glutamate concentrations were unchanged. The ingestion of a meal lacking carbohydrate produced a modest attenuation of the post-MSG intubation rise in plasma glutamate concentrations. This attenuating effect increased progressively with the carbohydrate content of the meal (and as the protein content declined, to maintain isocaloric meals), though as little as 5% carbohydrate marked attenuated the plasma glutamate rise. This effect diminished as the time interval between the meal and MSG intubation increased from 1 to 4 hrs. Similar, but not identical effects were noted when meals substituted fat (instead of protein) for carbohydrate. The intubation of MSG alone produced a slight increase in plasma alanine concentrations over the 60-min post-intubation period examined. The ingestion of any of the meals just prior to intubation did not influence this effect. Overall, the results indicate that although the ingestion of carbohydrate can markedly attenuate the rise in plasma glutamate that follows MSG consumption in rats, this effect is also influenced by the other macronutrients present. The absence of notable, meal related changes in plasma alanine suggests that this parameter does not provide a useful indication of gut glutamate transamination.